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Abstract of JP9055342 

PROBLEM TO BE SOLVED: To provide a high 
energy density electric double layer capacitor 
which can be charged and discharged quickly, 
has a high withstand voltage, and is excellent' 
in charging and discharge cycle durability. 
SOLUTION: An electric double layer capacitor 
is provided with a positive electrode 1 which is 
composed of a polarizable electrode and of a 
porous metal, with a negative electrode 5 
which is composed of a carbon-based material 
formed in such a way that a carbon material 
which can occlude and desorb Li ions has 
occluded Li ions by a chemical method and/or 
an electrochemical method and of a collector 
by a porous metal and with a non-aqueous 
electrolytic solution 7 which contains a lithium 
salt. 
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Lfc\,*&nm&me>mm&£frp>t3.%>&mt. u^a 

tr»t»^»©fi^»&ffljf*-a-. ffi&gbTJ¥££0. 
l~lmm, £|**£5~8 Ofctbjfca^jRtWKl'J 

1 ©tS=ll+t/V>^. 

[fflt*3l3] fl*t«fflSn-5*7L»*«*», m?L^9 
0~9 9X©#?LJ!-y$r;i,T»9. -t©KSBK9Hr^ 
53 1 cm©itt*jJJ««ia3|H^?L»**5a±T*S»* 
S l x«2cDfiirii4 : t/v>^. 

[»*J14] 'J^tfA'f Kftb3*ft»# 

**m-e*4M*s i ~ 3 ©umaxDma— 
[Mass] u^SA^r mkIs5sik*# 

&<Z>X*8H]5rT«lj£bfc [0 0 2] ffiCDSP B 1Pld0O2 ** 
0. 3 6 5-0. 3 9 0 nmT&-3fflf*Kl— 4©Hf 

3tS#« 1 - 5 ©<AT ftfr©«fc-»i* -V a v-^o 
[M*«7] iE***, «a$8 0 %&±©:£?t«&Jg 
fc, Jt*I»l 0 0 0-3 0 0 OmVgOffim i£ 

ii\ i£*gbTJp2£0 . 2-2. 0mm, £ 
E»£ 1 0-8 0X£bfcfc(D-e*3ffl|#S6©*»- 

[»#«8] IE*fc«ffl*na#?LK*JR*«, m?L*8 
0-9 9%<D&jm7)lS.-V/*X\Z&1W=.ytr)l-? 

?L»a* 5 J^±t& 4 6 X\t 7 com-MS^ + 

[»*«9] U^trAtfcP, L i C l O4 , L i BF 
4 , L i N (CF3 S0 2 ) 2 XtfL i PF 6 fre>®« 

1 «£un?*sgf*!B 1 - 8 <D^?nfr<Dw,n.-m 
mxmi 0] }M%mmwi<Dmm&. x?u>*-# 

~9©ti-rn^co«^-aB^-vA'->^. 
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IE g £ 7. t- > 1/ 7. 39 « X H 7 ; U 5 n <? A <h 7. x > b 7. §H 

<=> 13. a 7 &tf^© ^rtia*— arotti t ga 
7->^«, =yy;i/arx*^6atfti*2tieiji©i« 

Bffi*> •=> & 3^Rtf^r-7 <D\,*-?tlfrmJs<DQ& SES b 

Tft&st^i- 1 o©^-rn^co«^-a«^-^A-> 

10 (*ft:F) tL, ft@<0'J^'7Al'^>^ffii§aSd 
(ffi:mAh) il, «JI©f£»jffiB©fl;G!:^Sr v 
(HM£:V) fT4t#, tt$bv/3. 6d#0. 0 

5~o. 9o<a«HK:»*M#ffli~i i©v»ma>© 
[5gHJ©I¥*ffl&l&HJ] 

[0 0 0 1 ] 

1zn§5.-&m*fK->9 (&Cf. EDLCiV>5) (CP 

20 t5. 

[0 0 0 2] 

[fi£*©t£flij] ft*CEDLCI:lt *«#fcfg£i^£ 
7v"y hfC«t-3Tife«ir-X«f K«i*b/t3'f >ffl<Ot> 

[0 0 0 3] #i¥4-l 5 4 1 0 6, #Bf3 

- 2 0 3 3 1 1. #i¥4- 2 8 6 1 0 8 tCte, ±mm 

XSf'#|§:«^.StaT^ib, 

bT^T^Mbfet)O^0B*StlT^-S. 
40 [0 0 0 4] m?><DEDLC^t?.«iH 

flfE**f»6n*«t5fw, #i¥6-2 3 6 8 2 9(;Uffitt 

[0 0 0 5] Sfc, 1#MHS 6 4- 1 4 8 8 2 Stt 

^^i^i-rsmssiEStb. xiKiHi»fK«ts®raiB 

d002 (fitT, ffiWRIdoo2 * 5 0. 3 3 8- 

0. 3 5 6 nmT?**«*»»©j*»#fc»&*»i;»y 
so f?A-ft> (fiHT. L i+ tti) 
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CO 0 0 6 ] 

t §»Stt«iSffl E D L C T«, ffi^t> 

tk^«^cdedlct^i. ov, 

[0 0 0 8] EDLC(DtM^<t§fcj{), ifc^® 
»t£jK©ltS®ffitei& 3 0 0 0m2 /g*t|gfln?* t). 

*ifc*B5«OiStt«Sffl If^fcEDL C 0 

[0 0 0 9] 'MOn-f^IEDLCH/^'jn 
ft*5 VTffi»£ftTV>fc;fca&, Xfll^±<£>EDLC£ 
ifittl C*»3 VT«»Sft*«fc'5K:ftD, /^UA''^ 

viBow«£E€*-r*EDLc©*a««asnTv»*. 

[0 0 10] Sft, 10Att±©*t»lT3iSMTf5 
EDLCIt *«B»*©**ffl*'*©ia£fW»X*;W 
*o-«»i?**offl»l:faT*s. n©fc». x* 

fc*!t«*'fi';nxtti:«nftEDLc«5jEa^as 

[0011] 

"t^< *>©T&D, #38f§fc±*EDLCtt, 

jE«£, L i+ KliL.'SSRjRWWKfll^WS' 
ttXtt«Mt¥«D5rttTL i + *R*3ttfcK*fttm 

[0 0 12] WO E D L C 2 il©il«ffl 
7x*>£. «-&irj;oTtt 
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[00 13] Ctt6IEff&ft«C!>tttteiBft--fMBff£ 

■£*fc«>, *xn®BDLcicA^&n«winKtcM^- 
a. nwu^-^Attfrfa. l i c i 04 , Li CF3 s 

O3 , L i BF4 , L iPFg , LiAsFj , LiS 
bFj> L i CF3 CO2 RZfL i N (CF3 SO2 ) 

10 2 **#ifflT€r*. cms©^. l i c 1 04 , lib 

F 4 . L 1 N (CF 3 S0 2 ) 2 &#L i PF 6 *»5fc£ 

[0014] x^ix>^-^ 

A^K, *S*7^;i^», 1. 3-7 r PA>X;i'h>, -f 
20 Dtf^>*-#^-M^«#:, X5P M£ 

>. 1, 3-5*MrU->, 1, 4-i>;*-*tJ->, 3-* 
f*-2-^'t)- 1 /Uyy>, 1. 2-$?;*h*->X* 

->F 2-^^7h7kh'077>, 

^JP*-**— K vx^kft-jj**- K x^jw*^ 
^A—tK^-K 7-fehxMJJk ~hD^^>, T)l 
a*?i»x*>* y^f;b7th75 HSZ»;ux>^e, 

so [0 0 1 5] dftS>©5*>T% X3=-U>#— K 

5^*— #*—K >?x3MU;*j-7tf*-K x3\>p.*^ 

;P#-#*-K 7.;i/*5>23:CX>?^ h*vX^>^5. 
[0 0 16] *%BJ©EDLC©tgtt^€r^t-rS^ 

«©««frfCi»*tt»#«?TS5^-r*. 3^>iEDL 

[0 0 17] it. SttKW*, *-#>^77f (* 
50 #fcjfc»SM6*LT»&ttfc#*ttfM©->-h*BrK 
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TFEin) Tj^ffl^n^o 

[0 0 18] ffittK»*. *- #>Zfyy Vlktf 

#£-r*&*fS-hKUMjU &#JI£$£*lbTgl«#£: 

^JMMfrT?**. ^7^K18ftSn j ?'t<, IE®©* 
nmz&m-tZ t E D L C ©W«JE;W£T-r-5«|6)#a& 

[0019] iE*fcttfllT*afiftt&fctt, *>ba*s* 
-fzmmizH&v^o 

[0020] lEmizm-etTzm&mziz, t>—#>iy 

Ia, #>:/^y^©l«T&-5^.y^x>:7*7y^ 
X«7-k5 1 l/>> r 7^i'S:^fflf £©7&tJr*bV>. g« 

fi» <t * Hl$ fcfcfitt? * 3 «fc 5 C 

jE«4>«>*«»©E^*ttffitt«tO^«^3~5 Ofi 
»%. #tC5~3 0lIXtt4O)5«ff*l/K 

Bj«#<l 000~3000m2 / g ©^©^fllf&o 
:nEJ;9TEDLCOtiS**< 1 3&»"Drt«fiSt* 

[0021] l i + wm^^mm 
t-L i+ siii^t^K$i#?^*«#ta*^bt 

»RV**#^6«lri6$n*. *56W©EDLC-m, 
#fcbT&3£it3£oTfimg}n£/Jx£< U 

#T5fej£fctf ttT*n««fc < , #f * b < ttStTL*** 8 0 
~99. 5%©-y^;k SXIl;ne.O^^«f S 

[0 0 2 2] UViEDLCTfl. 



(4) 

<? 

JMMEihf *SWl#8 0 X£JLh. #K:»?L*9 0 X£U: 
©*?IK4KK:, L i+ K*b 3 

*^»©jB^«*ffl»$-&, flEffibTJSS^O. 1~1 
mm. $n*€5~8 0K&ls&gjR*#ttlcL i+ € 
B*S*T«*K«»tLfct>©T**. ftffi£JBS>gb 
T*-©SBI^£ Xft£/h£&|||cMfrr* - £#E D L 

mzpfti L<iiio~6o% t-r*. 

[0 0 2 3] ft«©JP<Stt0. l~lmm> #t 

H0. 2~0. 7mmit5©)5WibH. *S£*ftt. 

[0 0 2 4] *5fiMO»*b^EDLCTtt, ASKffi 

ffl s nz>&nn&m&, ^im 8 o ~ 9 9 % <d%,~rm— 

y^l/T'&D. *<0»fDBH§lV>fcftS 1 cm©lfc*j&*8t 

f^D-^-TV^^fC/P^^O. 3~3mmO->-H!ROfc 
©ft«ffl-r*o*«ff*b^. WHtt. MW9 0~9 

30 [0 0 2 5] £©¥JS?LRSaijrr*fcra:, ^?L»^« 

0. K^wws-twaa^KJRSbTfijf&simttt 
*«6b. &BfcbT+#-©«*itoit£a£-8-a. 

[0 0 2 6] ftffiSriaiftTSlCtt. »*L<tt, «»K 
©->- h«#7LK^Sfc, M*«ttt(c«jK«AlATIBIK 
40 b^X^'JSr^^tctoT^L^tcaAb. ftC^ft 

^MTt^i^l:, ¥^7L»3&*5~5 0ffl©t><OS«[ 

*»fC£E«lbTft«©^»*SB|»-rs©*»ifFS b^„ 

so n^sffltiso^ffsb^. 
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[0 0 2 7 ] *7y©*«fctt£nS08£#£*AM- 

;k 7^;i/6$vy.3Mk x^y — ;k y^y— ;k 7^ 

*-h«. £X7xy-;MS, /t-**5/K*««««T 

*ffiGD7 5 U OttlC b < <£fflT*£-5„ 
[0 0 2 8] ft*OK*«4J»©±fiJg»T**L i + £ 

ft, L i+ oftft, Kft*ft#**fr>*ffijiRtt, Ait* 

[0 0 2 9] *Sft*ifia*383ibfc, 

iSO«abfc35«8«l«BtJi, fflWBdoo2 **0. 336 
nm*ItibO, MA7-9--fXLc 1 5 0nm£(l(D 
t>©*V>3. 8a«fi#5S*bfc3c«UlMBtt, Li+S 

[0 0 3 0] ^«5H»tf©^««iS«S-rirtt, MR. 

Aft* 9 9fi*xen±©35«SIR»S«ffl-r*©*«»*b 

[0 0 3 1 ] AiftlM&H:, IM«tJfi#t9B»b&7Mtt0 

tfK&l/fcAjfiJMB£tt. WtBd002 * ? 0. 3 3 6 5 n 
m^TT^D. fflgBLc #5 0 nmtUiCD&cDSr^S. 

6n5©-C, ^SHO*BK^9 9. 5tI%H±Ot)0S 

[0 0 3 2] M#Hb* V*-3p>/M*#tt, 2 5 0 0*C 

MSiac^Ib^fcCtH WIBd 0 02 * J 0. 33 7 
nmfiTFT&O. MfBLc #2 0 nm.&Ut<D 1^ 

[0033] mmitvjxmt. m&mmmmvtt 
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<? 

*«jfi**56aiL/fc'b<Dttt, *SfBdoo2 #0- 3 3 6 5 
nmHTTiB!3, flMELc )&* 1 0 nmJJUh(Dfc<D£^ 

■5. 

[0034] jiiMbftjMuttt. 77 u d - h u juariB 
^co$$i£2 5 o o c c&,±0Mmx'mmmhtcm^^ 

d002 **0. 3 3 6 5 nm&TT&O, ittjfBLc #1 0 

[0035] 7;i/7 u;P7'*=i-;niB«ij«att, yjv 

7V)V7)l3-)lffim% 1 0 0 0~ 1 5 0 OtTiffll 
fc, 8&&LSbTtfriBd002 #0. 3 7 5-0. 3 9 nm 
[0 0 3 6] /#7V*»»«MMM4, JiS^vVmm 

570 cceJiToaaE-ejiftffiabfcH/cjK^jt^o. 

2 5-0. 2 8T, WfBd 0 02 *>*0. 3 8 nrnFjiCfe 
(OSrfi6ffl-rS<DdW*bVi. 
20 [0037] 7x7 -;H»IBttJ*fitt. 7x7 -;HMg 
*J»ffiabT»6n*ifCd002 **0. 3 6 5~0. 3 

[0 0 3 8] »MHttt«**mtl/Ttt, 3-77 
St. fciiliSKn-^x, 5?ftn-77. tfy^a- 

ft, &km<DMg.<Dm\,*<b<D* xitTFmvi&t&KMm&v 

5.03-^X£8 0 0-1 5 0 OtTifflmi, ffi 
WHdoo2 ^0. 340-0. 3 5 5 nmODL i+ 
30 BT**«**m£fc*. 

[0 0 3 9] £n&©«*tm©5ft. BfraHdo02 
0. 3 6 5-0. 3 9 0nmOKi^£ftI!:ftIt 
EDLCOtfttU-'f 7;Hf^tt#|6j±-f3©T 

«, EDLC©^»£A#<T£. frO^©|*|g|5Jgta£ 
/hS<T**OT?, ¥^»g*«3 0/tmaTOfefl)*« 
ffltSfflWSLU. b^b, »S0«B*^i»ttJlfJ«Vi 

cot. ¥^iiatt2i[imei[±sffiffl-r-soj&*ff*b^. 
[0040] *s KE£-r*itt£»©«w:, 1 n%* 

io $-?&5<t:«S©&fg#/jN£<, 2 0fia%j@T?£>3£ 
EDLC<D«Mffifex^JiAbT$**t«^-r-5CDT?, m 
1~ 2 0«S%fr§C0*W*bVi„ 

**©E-&Ste 3 — 1 2li%TS?>. 
[0 0 4 1 ] L 1+ $K]tK, f«tJ8ib5S^3g«» 

f:L i+ *»]KS**t»i^©**6*t*s. s-r. 

«®'Jf^*L i+ £Ki^. KjKb3-&^jtl^C!>» 
*K:jSlffcJ*»ft:tbT*liTfl*a[SffiAb, U^«7 
A£-f L i+ 5®^, K«b-5*^*W«' 

so ffc]RDa*-a-*fl:^W*i*)J«**. ^cfw, L i + €86 
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«© ij ?v a sr^«si3-fe«s8Tit^f izmm VX u 
[0042] ii:, u^^AtasmwRfr***** 
A©«««e«^T«*£*u mmumwzL i+ * 

[0 0 4 3] ^WOlOffiL-^EDLCIt iESfc 

t, EDLC©IE*©rt«JSttfcft«©l*i««8tfcA5 
>^S-eT/hS<T**. «fcoT» EDLC4»Oft* 

7y£tS©g«#£*g-&«-£-£tr*>©T*-S. 
[0 0 4 4] Effitt, »*b<tt&©<k3fcUTffW 

4. -fa**, a-sioy^y 

#{3»»*S'&l/TX7Ui-r-5. ifclc. 
->-h«0*7LR^JRtSfe#XH^»LTtt*b, Hit 
#£-#©->- MtttC&r*. >--htt«ffi£0rg© 

[0045] iE*©jim#c«rffl-r**?LJi*«©*r» 

J:V>. »*bli*7Lft^*©»»Ktt. ryWK T;P 
*aR=y^;wa, jEff©*Ht#:|C«Ui!'*'-&&ihtE#t 

>*;p©#?Ut£JRH, W«fl£A*Kl»^TSf*L/V>»* 
#T&3„ #7L®T;i/=r:^A«^ffifcA¥T^ 40 

4©Tf»* 

[0 0 4 6] *?L»-y^r;Pt^?LJt7;P3-«>Ati. 

©F^I35igK^/jN$<-r-5o fcixll =*7C«jSSWr 
4 iS*MK©->- htt^TLSS&flltt. #@1±«W**©X 

fi©»«tt«Wf»*«Ji»T#**T, &ffi£ttflfc©!l 
ffH£ll9XLTt>J:lri. so 



/0 

[0 0 4 7] »*tt*«»»S-€-©a?L4«fc**-r«tt 
ffcfc*>, i&ttR»*£S*ttfttfPTFEfc 

x.? y-)i&m^Tmmi<, is-bmzjscwrz. z.<d 
->-h^->-htt#7L©^«©±{c«-a-, x«c©->- 

K©KKv-h#^lR&«£&^:/l/XT-S<h, > 

^©BEAT-5'>— h©JPSte, 0. 1~1. 
5mm, MO. 15~1. 0mmtt5©*5ff$L 

[0 0 4 8] ^IBjcDfficodft^nEDLCtt, Sv?L$ 
8 0 XEU:©#?lJt£Jllfc, tt*ffi« 1 0 0 0 ~ 3 0 0 

om2 /g(DStti^> mm,'&ts—^>^yy^msm^ 

JP$£0. 2~2. 0mm, ^*5l0~80%iL 
[0 0 4 9] jE«K«flJ;*tt**?l»fcHfctt. X^'J 
SO. 3~5mm©'>-h**7LR*«fe«ffl-r*©*» 

[0 0 5 0] #3§9!©«&©#SLHEDLCtt, lE^tc: 
ffifflSn«#7LIS^JS^7L^8 0~9 9%©#?LKT 

tt, «Sfc#fflbfcVMffl©ffiK:7;US:r.tf A£$SJ^, 
7;!/3^AfrS&S*^— *fc«f«LT*»Wfc» 

W»«*«**T*0, IEgiftffi©^-rntt)jgfflT^ 

[0 0 5 1] *7L**«©**#t— frftbfciEStt. 
□ -;i4FTEE«tLTffiMt4K«/hS < L, IE®©£R£s&£ 

«©5fiRl4SfejiflEt:/hS*ttK:WSE-rntf, EDLC© 

«©^ni^tt»sb<«i o~8 o%i-r^«, gg^^j 

bK<feoTl*?«©flWjJt+»Hi|^<fts. £&, 
IE«©2MMS;ft«8 0 9SiBT»*£, iEfcMKifiKftoT 

tt, iWJKHl 5~6 0%ttl. t PJCJifiT, 
iEtt©»SWL0. l~3mm, $6(C«0. 2~2mm 

[0 0 5 2] *56W©«6©»*l/^EDLCH» IE®ft 
tt7 , ;PS = '>Ad:^T->U^»!©8IJB*A>6a:a^r-X 
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[0 0 5 3 ] >1EDL CTfi. 
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fttttt&onoaftnftttittfittfeT&o. «aa«ftj£ 

[0 0 5 4] #5§HJ©ft!l©$?i:bV>EDbCte, lE^T 
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/3. 6d**0. 0 5-0. 9 0COieffl(ca&-5. CICOtt 
*bv/3. 6dO»t EDLCOlMMtttt 

mnm&mttmmizmfc-tznfiw&v^,, cut. 

[0 0 5 5] *5§WfcJ:*EDLC<©*EE©flsiMeH 
ti. fc£x.«2. 0~3. 3V, 2. 0~4. 0V, 
3. 3V~4. 5V\zmj£.T%Z>. «EE©f£»rt8fflte, 
«F*U<ttEDLC © W;5\.tt l/T*©*Wa 

[0056] m£<Dftmmm<D±m*v i tu trss 
V2 iu c whisht® d am -smata^Q « 

fi:mAh) it2>if, §1CUC = 3. 6 • Q/ 

(V! -V 2 ) K«fcoT»|-»TS*. EDLCC9 
#*S£T (Tf4JR»«F»*^«>fc<i(ci«i:-r**^t, N 

fT-Si*, EDLC©I^M^Eo 
KtE D =C (Vi2-V 2 2) /2TK:j;oTtt*T#S. 
[0 0 5 7] ftSA»6««L/5*L i+ Sdfi. L i + 

LiVLi 1 . 0 V* 

TlmA/cm2 ©*tfit®gT;&S:m. "Tftto^fMiS-ti- 
fci:#(7)aS:*m» (mAh) {Cffiaf-So bfc#o 
T, )t$bv/3. 6dUEDLCOi^-t$,^ 

[0 0 5 8] Jt^b v/3. 6dJ&«0. 0 5*iTfc5 
tED L COI^J^f < & 5. — Jt*b 

v/3. 6d**0. 9 OiBTfeSttDaBrox^^ffift 

Z**M'!M?JI'ttA.tt«#ftU tt$bv/3. 6d 



(7) 

ttO. 1~0. 8it50^l;!fSLK ft*, 
9W4. EDbC©fig&gffif4. fWlOmA/c 

[0 0 5 9] 

-r-sa*. *fswttnn6fc«t-3TK^snft^. 

[0 0 6 0] [09 1] IE«S;fc<D«k3fcfls«bfc. -Tft 

io (Jt^®8[2 0 0 0m2 /g, ¥$&@5 Mnu j^-p, 
ffittMAttl.) 8 011%, ^r>7^x>^5^^-E 
C (=aHb^th»©i»«tt*-*>y7y^, HT, K 
Btt5) 1 011%, PTFE 1 0ii%^f,&51 

b, D— ;UEEMbT(Il 0 cmlS 10 cm, IPS 0. 
SmmOy-htL, 2 0 0 tT 2 «rl«ft»bfc. 
[0 0 6 1] 01l:^f3-f>IEDLCH d©->- 
h£Egl2. 5mmOR«tlT-6tfeV»fc»«tt«ttl 
Sr. *IB«©g«ft&lf$f (£TF, ^«ttS*«tVi 
20 3) 2TrX5^>l^X3 1 6Lm5—Z3<DfaMlzmmV 
iEaitbT**. £©IE«©J|iffi&»bte3. 6 6F, 
-rftto-6 2 V$>fcOO#»tt2. OmAhT&ofco 

[0 0 6 2] *K:ftSis*©«t-5K:fP»b/t. Tft*> 
^«MMft»* (SES9 9. 3%, WI5do02 =0. 
3 3 5 5 nm. WfBLc = 2 0 0 nmBLh, Wfgl 
Ojtim, £TF, S*#WAit*) 9 0111 #U!7 
yft;HxU5r> (£AT, PVDFttS) lOftSX* 

■rs) sfi»ifcT-3fsajnA, s^&ssn^ooa^ig 

so £b. ^#^A*iPVDFCDNMP^H^Stb/£:^ 
i©X7U*JPS 2. 0 mm, la?UP 9 7 
%. Btttt*5 5 0 g/m2 , sp^JLSt^ 2 5 ©^?L» 
=.ytr)MDi/-h #7LKN i — AiT-5) KM 

*Jb. 2 0 0tf3 0^W^tm D-;PT?J»S 
0. 5mmfcffiHbTit@l 2. 5mm©R«^fT^fe 

[0 0 6 3] E©BE*S;S:nfcA«©a!HW4 3 5 %T& 
0, ftIC^SWACfij#Ili3 6mg/cm2 

40 (£AT. *«ttttl#*ft^'5) 2TSUS 3 0 4SI4 
K»*U HOtTmWlfc. 
[0 0 6 4] £©A®5ffliJ©^4<!;SUS 3 1 6 LSJ^r 
-7.3%mm#t?Z>iEm$:2t>lZ2 0 0t:T4Nf^M 

•y^K&b. ft®5(rESl 0mm. j?$0. 1mm 

©u^A&jRtBesjEEafbfc. iumsoMK#uyn 

tfb> (aT, PPt^5) M-t/s'b-^ 8 S^A/Tt^ 
•SB**fl6l$-a-T^tb. 1. 2mol/l©LiP 
F6 £J8*> bfcx^b h (^T, ECiVi 
so 5) tyIfM-|^-h (^T. DECtl>3) © 
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£©fcfc 1 : 1 (Dmm®. 7 «fMB«f fcftAbTSlFf K£« 

[0 0 6 5] ^f, PP8«ft^^yh9S«K 

>3!©EDLC©*W13Ml 8. 3mm. JP£2. 0 
mm-C&So £©u-f >iEDL 7 0 < C©tIfi«^ 

* lt & -3 u ^ k&iM •* >it l fcwm-?mm 5 k 

d«l 2mAhTS0. Wbv/3. 6dli0. 17 

[0 0 6 6] [«2] «lK*lr»T. «*»»AfcftA 
TAifi#MB»5|5 (»6S9 9. 9%, Wted002 = 0. 3 
3 6 5 nm, WIBLq =50 nmjy,±, ¥^&&7 u 

US 3 0 4l£©ftfliJf-7;!/$-?A£i|»Jf Lfc^-7.£ 

ffl v >, Mmmomz n*-©^ \z - *, *r)\,& * *, * v it 
sus 3 o 4«fflv>fcftnm •tratSKLxa'f >si© 

EDLC£*a*5rCfc. d©E D L C ©ft&WglL? 
5Li+ itt3. OmAhT, Wbv/3. 6dlJ 
0. 6 7Ta&ofc. 

[0 0 6 7] [ft 3 ] M 1 &feV»T, ^«IR«B»*C« 
AT*ttfc*V;&-3i*>/J\i*#: (S*6«9 9. 6%. ffie 
d002 =0. 3 4 8 0 nm, mTiHLc =2 nm£U:, ¥ 

fzo ft«©K*«»B©a»*tt2 9mg/cm2 
0, £©ft«jWK*b'5*L i + HJ8raAh?^3 
tzo C©EDLC©tfc$bv/3. 6dli0. 2 5TS 

[0 0 6 8] [0!I4] 0U (C&V^T, «*WttA©ttt> 

(i)SfiS 1 40 0*0, MS 9 9 . 9%. MfBdo02 = 
3. 4 5 2, fJf2L C =2 nmHi, ¥^§5/im, 

1 OL i C 1 O4 ^7 p Ptfl^>^-^^-h (JJTF, P 

T3-f >fflEDLC&*UWfcTfc. mf©«*»»D© 
Wl(J2 0mg/cm2 T&D, £ ©ftSiWKBi L 3 
-3Li+*tt2. 7mAhti53fe. £©EDLC©lt 
*bv/3. 6dH0. 7 4T*9fc t 

[0069] me] «iic*ht. £nm&m\zmz 

2. 0mm, M$9 8%, SWtI3 7 0 g/m2 , 

Ni-Bi^-3) £/BH, ZL©#H=lJfN i -BirX^U 

fc. teteMl i^tlT3-f >iEDLCSll*ST 

©*IJ#SH2 5mg/cm2 1?, £©ft®#ffiiSiL5 5 
Li+fi«10. 6mAht$ofc. £©EDLC©it 



(8) 

/</ 

$bv/3. 6dtt0. HTibot. 

[0070] [«6] «i-ef^«Lfc©trai;»«tt« 

H©->— h£rl cmX 1 cmK^JD^D, Hem, ft 
£8 cm, iS4 5 um<D7)\sS.=.VJ±m<D9c\zmn& 

mmwcmmvTiEmt vtz. wzm 1 -r^Bbfejet* 

*WA©X7U£, M¥9 7%, J9S1. 4mm, ¥ 
J5?L*2 5, SM13 7 0 g/m2 ©#?LR:ry$r;U 

&JPS0. 3mm\Zi£mLtc<, lcmXlcml: 
10 «JD??ofcftSt, f^2 0ym, ilcm, fiS7c 
m©~ y $-;UJS©*a5£m«8?*UT ij - j? £ bfc. 
[007 1] IWftgtl. 3cmxi. 3cmT*S 
0. SmmOU^AiiCflCP P§S{-feAU— & 
/vT*t[p]£-t!\ lmo 1 / 1 ©L i PF6 Zfefrl-fcE 
C£DEC©§»ifc7$U : 1 0«»S* iCfLfc. ^ 
T\ V^VA&CDmizMVO (tfD) V©mEE£l 0P$ 

mmmvxM.m\zL i+ staft^wcRgsufc. d 

©HIMlTt«Ll+iaiO. 3mAh?*o 

20 [0 0 7 2] JE«tL i+ *!RjK$-&fcft«(0 

Pa^'iP^ 1 8 0 wm©P Pffi-fc/XU— ^ ^^A/-e^^i: 
Lfc -©^€r«^ft:^W^L i+ ©iftJKfc/BUfc© 
tiMOtfi?SI:Sb, tf^X^gg^fCEDLC^ffl 
MTfe. d©iE@©mffi^»btt3. 2 4F, -T&fc 
*> 2 VfCOi* 1 . 8mAhT^f:. £©EDLC©it 
*bv/3. 6dli0. 17T»0. t& 

fc-sifi, -fc/^-*atfAffi©#«©£gHao. 10 

2 5 cm3 T% I^;^MI15 OWh/ 1 T$>?tt. 
[0 0 7 3] [« 7 ] « 6 KfcHT, ft@£D-;W£M 
30 -T^EE^^i^*, ftS©J*^*0. 18mmiU AS 

©£isa*£3%£Lfco ten, &\6 tmrnizLrm^-z 

f£ISU EDLCSrSa^iETfc. J10AlI;MKIib3-5 
L1+SH6. 5mAhT&D. tt^tlfeEDL C©it 
*bv/3. 6dtt0. 2 8T*ofc. S?t^©# 
ttttO. 0 9 0 5 ccT$0, lWSSI15 7Wh 

[0 0 7 4] [«8] ft«SD— ;i/BEa-r-BflE**J(K 

MMnmZ&O. 2 0mmiU ftffi©^Ri^S: 1 
0Xtl/fc. 0J6 tratRKbTJR^SfPRb, E 

40 DLC*ffl*4Tfc. ^©ftS^«JSIU5-5L i+ 
8. 5mAhT-&9. f#e>tl7tED L C©Jt^b v/ 
3. 6dtt0. 2 8T'*^fc 0 *Ac. ffCMttO. 
0 9 2 5 ccT?afeO. *©I*^aifl[ti5 6Wh/l 

[0075] M9] jEmtfkm<Dmm\zmi<niEmt 
rac»«ttm«s«»fflL, WiMtsus 3 1 6 
«^-xatxsus 3 1 emmz^n^nmmLxmm 

m^F\Z, lmo 1/lOf b^Xf^T^^Af h 
so 7 7)l>*tiXU-b (KTF, TEATFBiH5) 



» 
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fc3-f >£JEDLCtefigl 8. 3 mm, J¥£ 2 . Om 

[0076] mi o] muz^x, mizmmvtcM. 

S£itg8miTK JP£ 0. lmmWU^CAjgSr/Bf-tt 
■f, 11S1flrJ;^iiniat)fTt»-r, {tilted 1 tmWzLT 

3-f>SED L C ^ffl^TfCo 
[0 0 7 7] Ml 1] ft®(D*«^(r^7L»N i -A 
S-ffl^-f. i^**.ffiA> PVDFSyMCNMP*^ 
aW7'J£SUS 3 1 6Lil^(Dl*gfiiJ{r^L, 2 0 
OtT3 0MIUTftltUc„ 1 £|W|#H;:L 

T^-OIEDLCmatS:. Z<DjEM<Dmm®m 
f£2. OmAhTa&ofe. £<Dft1S/W!«Btb 5 -5 L i + 
Sill. 8mAht<b9, #entlt$b v/3. 6 d 
HI. lTifeofc. 

[0078] m i 2 ] m i L£#-stt*ig<D -> 

-hSlcmxi cmlrSDHf). Ilcm, M8c 

IIOBKP P8t/li'-i'*ftA/T*f il/. ££>Sfi 
fl:lmo l / 1 ©TEATFB£-ftfPCCD«fSPjg£ 
Wt«K:#SU 3Sf7^«««t'^EDLCS*ft*i[T 
L uOEDLCifOftiHO. 127ccTJ0, 
^-ffll^^fglil 0Wh/l T&ofc. 

[0079] [en 3] fkmamnmz&nnN i -c 

£ffiffl-trr\ I$2 0(im, ililcm, UlcmOr* 



A? 

mg/cm2 iEffiom@$»Hl. 8mAhT 

E©ft*&*BMlU3-5L i+ 1121. 8mAh 
T&D. f^nfcEDL COJt^b v/3. 6dHl. 
OT&ofc. £>t, 0 7 9 5CCTS 

0, -€-©x*;i/*«an 5 9Wh/l tMfrift. b*> 

io [0 0 8 0] [«1 4] «irfflt»fciStt«»*t, * 
«*f©KB P VDF ££fiftitT4 5 : 4 

5 : 1 0©W£t?W£U NMPSMTW, 
U ffitt^*roX7'Jtl/fc. *(C#?L»N i -C<D 
v- MCdCDX^'J S^CIIL, 20 0'CTl ORf 
Fal&j&Lfc. ^O->-hSEIn-7r0. 175mm 
©JP^tclEfilb^:. £E*lbfc->-h^l cmx l cmfz 

M«IfflP B 1l;PP<DtAl/-^^^TiftLfc. ^ 
H> lmo I/10TEATFBS^tfPCOt)IM 

20 \ntzX5x®m'p\zz.<Dm z ir-zftAi,* edlcsi 

Z.(Dm^-<D#m\Z0. 0 5 3 ccT&D, X 
^KfStt6Wh/ 1 TfeofCo 

[0 0 8 1 ] _htBc7)0!l 1 ~ 1 4(DEDLC©IS^#5' 
«l~6(C*i8e>T^-ro 

[0 0 8 2] 

\M 1 ] 



IE® 


mi 






014 


fiU5 
















KB lOwtX 








♦— 




PTFE lOwtX 






♦— 




HI* 


EA 












S0S316L *-?s<Ofr 




SUS31BL ,X<D* 








0. 5 in 




















»— 




3.66F 












2.0mAh/2.0V 


















•— 




ft IK 


EC/DEC &»Jtl:l 






PC 


EC/DEC S«Jfcl:l 




LiPFa l.ZatoL/i 






LiClO. l.Onol/1 


LiPF« l,2«ol/l 




PP 




4 — 






it***, h 


PP 










3*3 













[0 0 8 3] 



[*2] 
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18 





01 i 






#14 


i5 




&3J#f4A 90wt% 


^SWflB 90wtX 


J£&*WC 90wt* 


&3fc*t*4D 90wtX 


^SttWA 90wt% 




PVDF lOwtX 


*— 


*~ 




■ — 




NMP 
























0.5ma 








0.3b 




35X 








39X 




iES 12.5m 














29mg/ca s 


34mg/ca* 


20ng/cm 8 






SUS304& 


Ni^ **SUS304fi 


SUS304tt 
































d»12nAh 


d=3.0»Ah 




d«2.7nAh 


d=10.6»Ah 



[0084] * * [S3] 





W6 


017 


ma 


009 


mi o 




*£ti:l&A SOwtX 


4 










KB 10wt% 












PTFE lOwt* 


« 










EA 












JP345*« AlfS 






SUS316-y— A<Dfr 


SUS31S*— A©^ 




0. 5nm 












lOnaX 10aa 






£{H2mn 






3.24F 








3.66F 




1.8MAh/Z.0V 


*— 






2.0«Ah/2.0V 














»** 


EC/DEC MMfcl:l 






PC 


EC/DEC 8R|tl:l 




LiPF. 1. Quo 1/1 






E't«NBF« l.Onol/1 


LiPF. 1.0nol/l 




PP 


















PP 






A 










*^<*« 


0.1025cm' 


0.0905cn s 


Q.0925c« a 








50Wh/l 


57?h/l 


56»h/l 







[0 0 8 5] 



C3S4] 
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19 20 



Ok £E 


W 6 


xsn t 


tot o 


i9 


TBI i rv 




tM dte -t-1- £H a nn.iw 








IE 


RWWWA 90wt% 




PVDF 10wt% 










PVDF lOwtX 




NHP 










NUP 












® 


*fl.ltNi-A 




0.3n 


O.UflM 


0.20a. 






O.Saai 




392 


3% 


10% 






35* 




lOnaX lOnoi 










i£&12.5nni 












% 


3e«g/ca» 




20u«Ni m 


4— 








SUS304* 












n 




Li' 






*— 


*U 






Li' ttf&S 


d=10.3aAh 


d-B. 5*Ah 


d»8. 5aAh 









[0086] * * [g5] 



jeb 


mi i 


«1 2 


Nl 3 


HI 4 




f£tt&A 80wt% 




♦— 


?51£&A 45wt% 




KB lOvtX 






KB 45wt% 




PTFE lOwtX 






PFB LOwtX 




EA 






PVDF 




SUS316L 4r— 




*— 


^5LKNi-C 




0. 5nn 






0.175bb 






lOnaX lOan 








3.66F 




3.24F 




81 


2.0aAh/2.0V 




1.8nAh/2.0V 
















EC/DEC «tj£l:l 


PC 


EC/DEC nUklil 


PC 


»R 


LiPF« l.2aol/l 


Et^NBF* 1.0aol/l 


LiPFa 1.2B01/1 


Et 4 NBF4 1.0aol/l 




PP 










PP 










a-f VI 




4 — 








0.127cm a 


0.0795ca» 


0.063cb° 






lOWh/i 


59Wh/l 


BWh/i 



[0 0 8 7] [gj 6 ] 



♦ 
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21 



22 





4HI 1 1 


481 I 9 








t/c W ^fA y u*t* 


it 




Jtt> 




Dim i n™*- v 
fro luwtx 




Pro 10wt% 






■pirnr 
riur 




Dune 
rVUr 




««« 


S0S3i6g<O* 




9$ 20mb Aim 


Effi 


























lOmXlOn 








34ag/cB t 




5. Sag/ca 9 




«««« 










Li* ©usa 










Li' NIKS 


d=1.8nAh 




d=1.8nAh 





[0 0 8 8] ^tC, HSS#lT*&30iJ 1 ~ 8 R^JtKWC 
&3#J9~1 4 0EDLCfct?^T3tetWI«af«S**: 
2mA/cm2 ibT2l$p B l3fcmU glfflt^lm 
A/cm2 TfTofc. §EDLC©l01tIiI^Lfe 

T^f . * 7 <7)0iJ 1 ~ 5 £09 9 ~ 1 1 tit^, 6 ~ 8 
£0U2> 1 4 i|K6t. flM«lftOEf|!mEEl| 
fc*lr>T*369l© E D L C Kfift* Zt&ftfr 

So 

[0 0 8 9] 0iJ6~8RJ»Jl 3(»EDLCtC^) 

2. 0~3. 3V©#liBT10mA/cra2 



* 1 0 0 £ Ufc«£©*«tJ«* (%) £«j£U ^81r 
^cbfc. i8©feS*^, 3*S«il^tC*5l^T*^igcDE 
DLCMnSIt^S. #| 6 ~ 8 1 

3COEDLCtCOViT, 2. 0~3. 3VCD#»j&B 
T, 10mA/cm2 £«*3fe*«Sit<h U S«SSt*5[« 
20 ^£ lmA/cm2 ibT^&lHM^;^;* K£?t 

[0 0 9 0] 
[«7] 



01 




*««EE 




bv/3. 6d 


1 


3. 


4F 


4. 


0 V 


2. 


0—4. 


0 V 


0.17 


2 


3. 


2 


4. 


0 


2. 


0 — 4. 


0 


0. 67 


3 


3. 


3 


4. 


0 


2, 


0 — 4. 


0 


0. 2 5 


4 


3. 


0 


4. 


0 


2. 


0 — 4. 


0 


0. 74 


5 


3. 


5 


4. 


0 


2. 


0 — 4. 


0 


0.19 


6 


3. 


1 


4. 


0 


2. 


0 — 4. 


0 


O. 17 


7 


3. 


1 


4. 


0 


2. 


0 — 4. 


0 


0. 28 


8 


3. 


1 


4. 


0 


2. 


0—4. 


0 


0. 2 8 


9 


1. 


8F 


2. 


4V 


0. 


0 — 2. 


4V 




1 0 


0. 


8 


3. 


0 


2. 


0 — 3. 


0 




1 1 


2. 


5 


4. 


0 


2. 


0—4. 


0 


1. 1 


1 2 


1. 


6 


2. 


5 


0. 


0 — 2. 


5 




1 3 


2. 


8 


4. 


0 


2. 


0-4. 


0 


1. 0 


1 4 


0. 


4 


2. 


4 


0. 


0 — 2. 


4 





[0 0 9 1] 



[*8] 
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23 



24 





016 


pi < 


/SH Q 
VJ o 


IT! J- o 


2. 5# 


7 5% 


7 0% 


7 2% 


4 0% 


5 


9 2 


8 7 


9 0 


5 5 


1 0 


9 8 


9 5 


9 7 


8 0 


2 0 


10 0 


9 5 


9 8 


9 5 


3 0 


10 0 


10 0 


10 0 


10 0 



[0 0 9 2] 



* 10 * [|g 9 ] 







1 0 OiKir/Wfe 


3 0 0^?JI/» 




3. IF 


3. OF 


2. 9F 


7 


3. 0 


2. 0 


0. 9 


8 


3. 0 


2. 6 


2. 1 


mi 3 


2. 9F 


0. 6 F 


0. IF 



[0 0 9 3] ±IBs i ~y KiT^n/sue*;^, ^ssgq 20 
t«fc5EDCLI4, 

[0 0 9 4] [W2 1] 7iy-JHW|»©»lKOH 
fSSMSffitt^l»* (MIt2 100m2/g. 
i§»5jtra, KT, fittKBi:^5) 7 311%, K 
B17li%, PVDFlOIIX^S&ifi^fttN 
MP^^JnLTS-g-Lfc7.5'J^, ^TLffN i -A<7» 
-NfcSMiU 2 0 0^T3 0»ftJ»L/fc. ^Wlffl 
•>-h£n-^tfSl. 0mml;E«Lt„ EEliUfc 30 

2. 5 mm©nfil:ff'feftt4T»ItttI*»ft. 
[0 0 9 5] n-f >SEDLCCD7. 

T>l/7.3 1 6L«y-X©rtfflK:*«tt»##T?«* 

t)^«/£<D#DiffiH2. 0~3. 3 V\Z&i?Z>&mte 
2. 2mAhTJboL 

[0 0 9 6] ftfi&IPBLt. -TfctoS, eSsSI 

ffiA9 01I%, PVDF10aiX*6fe5I^«| 
fcNMP e^&^#Aoo«i$jg^b, PVD 40 

£©X9U<6JPS1. 7mm. ^$9 8%, gftttft 
3 7 0 g/m2 , jpi^?L***2 5 <D^?LM- y >T )V<T> > 
-h CKT, ^?LStN i -DiV^) IC^tfJU 20 0 

/¥£0. 3mm£ffiagLT£|£i?£3 5%ilfc„ 
[0 0 9 7] EEagLfcv—hSEgl 2. 5mm©HS 
Kff-6ft^fcft*<B|fc*imA©ai#fttt3 Omg/c 
m2 T&ofc. MftlSSUS 3 0 4 iJ^fdtt^Ugjg 
b 2 0 O'C-cmffl^Lfc. so 



[0 0 9 8] £©ft«£*»Lfc!S£, iEffi£$«ttg[ 
f»T»tl/ftSUS 3 1 6 Lii^-7 > 2r$e.tC2 0 0 

C^D-^7^XI;»L, ft«fcfc«10mm, JP£ 
0. 7mm©<J5 1 ^AIg^ffi»Lfc 0 &tt. PPi« 

u-*£W*«©rofc«A/T*tisi;£ii\ 1. omoi/ 

1 ©L i P F5 Sif^bftECtDEC 1 : 

[0 0 9 9] USttfcrK >S©EDLCttfigl 8. 
3mm, J¥£2. 0mmT&-5, £©:3-f >I©EDL 
C£7 0t:©fflS«icAnT2 BIB«»Lfc. d©Jnfi 
«f^fc «fc o Tftffi 5 Kffi* l/T* o 1t U 5 1 •> AjgflW * 

o ^OftgWiib3SL i+ idlil OraAh 
Jfc^bv/3. 6dtt0. 22T^ofc. f: 
fc. iCDEDLCCD«m(D^i&®Htt2. 0-3. 3 
V, fiJJW©tMtgfitt 5 . 8F. ftgBffitate2 0 DTS 

[0 10 0] £©3-f >^<DEDLC^ft^5fe««gitl 
0mA/cm2 tLT3 0»flMb. #(^TlmA/ 
cm2 T^«SK4ftm$-a--5^m-y-'f ZAUtti&ft? 

tz. 2. o~3. 3 vm<Dimn*5o*M i/)vniiz 

2. 0-4. 0V©&tt*iM*;m*£frofctt*, 
5 0 f Jl^tM^JIIfl© 3 0 XCttTbfc. 

[oioi] M22] n.m<D^umz 71; -;wt 

fli©JftJ5JeiB («g9 9. 9%, ®p B 1fiido02 =°- 38 

nm. RT, MWEiH5) SfflH. 

*'M = h* (EAT. PIt^5) ft@#l©y- 
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(14) 

25 

ZlZfom\Z-y*r)V*y3rVtcSUS 3 0 4(Dfo%m^ 
fCo £tc> lEffiCO^tCSUS 3 0 4«©F^ffiiJCT;i/5 
AJilLfc«ifi^fflH, IE® (Cff;* 2 m 

m, IW9 2%, ¥J5?UW«1 7 ©^TLHT^Sr:-? 
A©->-h (WT. ^TLflA 1 -At^5) 
[0 10 2] JEWS, #?LKA 1 -ACD->-hir«3J2 1 
TiESbfcfrStttf^X^U^^flib, t£J*tft:/W'X 
bTi¥£l. Ommtcffi&bfc. ;L©ffiJgb;t N© 

®M\t5. 5FT*-pfco AS©E*ift*mA©JS 
»i(J2 3mg/cm2 , m^\tO. 2mm. ^RR«(2 
2 7%T. Aid«KiL3SLi+Ifi6. 8mAhtr 

[0103] JfcK:, ^DBKil/TL iC104 $ 
PCIClmo l/l^lf;t,0^fflK ffi««2 1 £ 
Bit:LT3-f>iEDLC5teitfc t £©EDL 

c(Dni£<Dftm$im\t2. o~4. ovt, £©f£Kjfs 

HK*5&*5§SH3. lmAhT&O. tb^bv/3. 
6dtt0. 4 6t&oft. ^©EDLCOIOJW© 20 

S*Wg»te5. OF, l^gPlSfiittl 8 QTSofCo 
[0 10 4] C^U 2 3] ft*fc|fc*tmCSflHr>, L i 
N (CF3 SO2 ) 2 fiECtlWMfW-**- 

h (£tf, EMCi^3) 1 21 1 vmsmm 

fcimoi/i m^vfzt^^mM^m^. mam 2 

1 il^^CbTa-f >^EDLC^|i.^.i£:Tfco ftffi© 
i^^«)|sfC(Offlj#att3 5mg/cm2 A®** 
i + »«5. OmAhTfeD, f#£>:ftfcE 
DLC©ifcs£b v/3. 6d(iO. 4 5T&ofc„ * 
fc, £»EDLCtf>mEE©f£»«SfflH2. 0~3. 3 30 
V, Di©M§I(i5. OF, [*)gBgtn:«2 4QT* 

[0105] [M2 4] ft«icK*tmDefllfr>. lm 
o 1 / 1 OL i BF4 SECiDECO«itt^l»l 
©SSISKfc 1 mo 1 / 1 *a*bfc##*«*ft*fli 
K ffite#J2 1 tlWcbTa-f >IEDLCSIM 
Tfc. AS©«*tf»D©fifl?att3 0mg/cm2, 
/P£teO. 3mm. ^i$li4 7%^0, HCtfKJi 
i + 1(13. 8mAhT^^fc„ IIWcED 
LC©it¥bv/3. 6cUiO. 5 9 T?c5 D , HlJEE©f£ w 

wmm*2. o~3. 3v, mm<D%i>m,®m.\$4. 5 

F, figBffiiate 2 5 Q^ofc. 
[0 10 6] [M2 5] iltDlt^tCf^l. 4m 
m, M$9 7%, ¥MIC2 0, S#13 7 0 g/m 
2 ©^?LH-y^;KD->-h (UTF, ^TLKN i-Et 

E©7 5'JS8*. <e*»D-;UTffaS0. 3mm£ 
ffiftbTfttttbfc. Eilfcll©»14 6%, 
«**r»E©a}9fifi2 5mg/cm2 T'&D, Jl&tf 
J«b5&L i + Ste7. 3mAhT?*oft. CftC^ so 



(£*T, SFiV»5) tDEC©««Jt*«4 : 
1 ©Jl"&J§!&t;:L i BF4 Jlrao 1 / 1 &a>bfc#M< 

**«w*sttJHu mtMmw2 2tmmzLxzi^ > 

lEDLCMMtfc. btt 5. 5 

F, »&ttfcEDLC©ttE©fls«Mei8tt2. 0~3. 
7V, Wm<Dlfrn®mte5. 2F, Jt^bv/3. 6d 
ttO. 4 2, rt«fitftfil 9QT*ofc. 
[0 10 7] [0U2 6] #?LKA 1 -ASfil cm, ft 
£ 7 cmKiZJOftD, )tS©lcm»<6cra£^|/ 
XfcJcDJP;* 0. 2 mmtCffilgLTiE&CD U — K £ b, 
ffitBSftTHfc^ 1 cmx l cm<DUft\zm2 2 "CaSSS 

bfc^ffittms^co^^u^^b, ;in£2 o ot: 

UXTJPSl. OmmKEE«bTIE«£Lfc. 3. (DIES 

[0 10 8] #i:0iJ2 2TflH>fc*?HtN i -DOy- 
h£*Blcm, ft$ 7 cmfcSJDStO. friSOl craS 
Bfc< 6 cm&7UXTm2 0. 2mm!;:ffiggbTft®© 
U-Hib, ffifigSirr^fclA 1 cmft«gE»('^J2 2 
"PWRbfcKJRttWEflD^^U 51^12 0 CCr 3 0 

»K»bfc. co«**rwofflj#«*7 r i'XT?j»a o. 

3mmf;:ffi£|gb, 5XO^Stbfc„ 
[0109] £©ftffi£l. 3cmXl. 3cmTJ?3 
0. 5mmOUf>)AStCffiHPP!IOt;'<U-i'* 
$A,T*t|S]$-ti-, lmo 1/1©L i CLO4 Sg^t 

©«K*tb0. 0-lV©«£E*l 0«fMaJ»bTftai© 
*JH»»fcL i+ *i8ft*«fcfitStfc. 
©fliJiiT^SL L+ ««5. 6mAhT&-3fc. 
[0 1 10] »«tt«*#»*a»bfciE«t 

l i + SiftKa-a-fcfiscnijfcjps 1 8 o /im©p pn 

l:ffl^fe**«««f«^gl/. PP^CEDLC 

[0 1 1 1 ] C©EDLC<D*ffiCDfls|MBH»4 2. 0~ 
4. 0VT&9, «!]«(D#*$»tt3. OmAh, it^ 
bv/3. 6d«0. 5 4. rt^ffitatt2 7QTifco 

fc. £©?fH^©iEg, t/^-^sy;ti$^fc 

0 . 1 4 8 c c ~C$> 0 , I^J^^ail 4 0 
Wh/Uy h^T»ofc. IOEDLC (rS^*m«SiE 
1 0mA/cm2 T30MS1U lmA/cm2T 
^•ttSS^S-tt^) 2. 0~4. 0 VffiK:*^*^?*^ 

-r pjv'tz hzft-^fz. ^w^*, 5 o o-y--r ^;^<d 

[0 112] [«2 7] m 6fc*lrVT. IE«ift«S 

^&V^-rtl^8%<hbfc„ flfitt^J2 6£IWcbTED 
L C *ft*3iTfc. IE* 5 . lFTibO, 

i«)* + /X->^«0Slffl©#*«!fiJ44. OF, ttJICDtfs 
»®H2. 0~4. 0 V(C*3tt^#Mtt2. 8mAh, 
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(15) 

27 

lt$bv/3. 6d«0. 67. \ft%tt&mZ3 8 QT& 
oifc. M2 6 iB^lc:2. 0~4. OVcDfgHT^tt 

[0 113] [«2 8] *S£e*B6 0Mfl%, KB3 0 
11%MPTFE1 OMX<&g£i»fcEA£ilO*.T 
jg**U JS£0. 5mmC0->- h(rfig^b/i„ d(Dv— 
N*^ 1 cmx 1 cm©/h->-hS2tt«If)lR^fe, & 
fc, J?£2. 7 mm, M^9 0%, W?lg5:2 0©# 
?LR7;USz:»>A©'>-h (ETF\ *?LKA 1 - B <hT io 
5) SRI cm, 5£ 7 cmtC^JO^O, frflllcmS 
6 cm£7VXTffiSgLTJP£**0. 4mmCQ'J- 
h'ibfe. #?LJtA 1 -B©->— h©EE*8;*nT^fc^ 
1 cmx l cm(DgB^c0j^{giJ(r±t2 2fe(0/h->- h^a 

tt«»»SffXI/. 17 0tT?K*LT9S0. 8m 

[0 114] tt*#f*K¥£ttSl 0/im, &E&9 9. 
511X. 9mffid002 **<>• 3 4 5 nm©/#7-.y^ 

*«»F 9 OM&XlZMLXP I 1 0M»%£^tfNM 
PS«M*£f **5US«5«Lfc. ^?LSSN i - 

D*6Slcm, 7 cm©->— hS9J9Et»3, JfrflJ 
1 cm$i< 6 cm^yi/XTEibtf S*S0. 2m 
m©U — Ktl/fe. #?LSN i - D©EEf8SnTV»fcV» 
1 c mx 1 c m©(U^I:±E®7 7 U Sift U. 2 00 
*CT3 0»K«k», 3mm0flEl»UT 

[0 1 15] iOftlil. 3 cmx 1. 3 cmTfJ 
0. 5 mm© U AfiOffli; P POt/tl/-^ * R so 
une^lmo l/l©LiC104 SrigfrLfcP 

(CO. 0 1 V<7)«ffi£ 1 0 RfflWlPb. AffOftfttm 
fcL i+ ^CDftffi75?H)ijiL5-5)L i+ m 

\t8. 7mAhT$^fc. *^?W2 6iH«fcbTE 
D L C Sffl^itTfe. Z<DEDLC<Dl®M<DBm®m\t 
2. 7F, ttffiCD^»)|gH 2 . 0~4. OVK&ltS* 
S«l. 6mAh> lt$bv/3. 6dli0. 17,1*3 
gKjgJa«2 2 QT^ofc. jR^OfltfSttO. 12 

6cm3 T, I^ISH3 6Wh/'J7f;|/t**o « 

[0 116] M2 9] #J2 6 t*ViTiESOfP»K:ffi 
fflLfcX^USr, #]2 lTfflV>fc#7L®N i -A(D~>- 
H:8*l/T2 0 0tT3 0#ft»«, :/l/7>TJ¥£ 
0. 6mml;Eib, 2 0 0 < CT2 H$IBM6*Lfc*>©1& 
ESI 2. 5mm©HSfcJT-S8tt>fc. »6ttfc2tt© 



SUS3l6LS^-XStfSUS3 1 

te3 5%, JEm<Dmm®miZ3. 8FT&ofc. 

[0 117] WmfliOIBIfcPPa-feAU— ^ftUlE^Tj* 
fiU ^©fg^f SSUS 3 1 6 LUO^-i ymtr— X 
IzU^h, y-T.fpiC 1 mo 1 / 1 ©L i C 1 O4 £j§ 
*»l/fcP CO#*3RfDf«SftAbfc. PPS9 
Wt^^yhSfflU, SUS 3 1 6 L®[CD^TiSl^<h 

S!EDLC©«ffi©fls|MBHfiO~2. 0 V, ^JfficO^ 
VMtll. 9F, ®mi$l. ImAh, ftSBffiStHl 
5 QT*oL 

[0 118] [0S3O]jp$O. lmm®¥li)iZ7ir 
t'LTrK >IEDLCSffl*4tfc. 

mm^mmv^tK. mmft&ti^&^zizttsb. 

ttffiJI©JP££0. 0 8mmtLL ^Wftg^^iflK 
L55Li+lli3. 5mAhT$7&. IBg©i£@g 
lb«6. 2FT&9, f#6>tt;tEDLC©«JEE(Df£i!j 
I6ffl2. 0~3. 3VI;*(t5g!ia2. 2mAh. & 
»©^«^Sti4. 5F, bv/3. 6dH0. 6 4, 
filiate 3 3 QT'&ofco 

[0 119] [#13 1] 0iJl©PVDF{;:tt;LTIE@© 
JS^tffcPTFElOliXSttfflU EAS«fttb 
TIMI. Tflli^SrJJpS 1 . 0mm©y- MrjGfcJgU 
2 0 0tJT3ISfflKlftLfc. lOv'- HSfiSl 2. 5 
mmcDRStcff^fe^fcft-Stt^S, *«tt«*^JT 
SUS 3 1 6 LOlr-XlzmmisjEmtV1t. *<Dmz 
M 2 1 tmm\ZVT3-( >SEDLC5fiMTfc. C 
CDiES©#S§»btt6. 4FT&9, i^nfcEDL 
C 4. 9 F, «ffi©#»«BH 2 . 2~3. 

5VI;^^§i(i2. 3mAhT$ofc. ftS 
tMH$£L'5&L i+ Ml 0. 3mAhT&0, #£>n 
fcEDLCCDit^b v/3. 6d«0. 2 2 , rtgBJgtri 
Ii4 0 QT*oL 

[0 12 0] ±aB&WT«fflLfc£?LK-s/*\>W 

^.l/-i/3>ai©fe© (SS^DUOCEL) 
5. 

[0121] ±m<DM2 0 ~M3 l©EDLC«)tt^* 
#£HIM8£&*1 0~1 3tr^tJ6T^-r. 
[0 12 2] 
[810] 
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(16) 



29 30 



IE* 


«2 1 


«22 


«2 3 


012 4 


£92 5 




Ste&B 73wt% 


f — 


«_ 






mrm 


KB 17wt% 












PVDF 10»t% 












ffMP 




4— 








#JLRNi-A 




-A 




£?L9A1-A 




1.0m 






4— 






35% 


30% 


35% 




3 OX 










4— 




**3Mb 


6.2F 


5.5F 


6.2F 




5.5F 


^* 


2. 2«\h/1.3V 


3. l»Ah/2. OV 


2.2nAh/1.3V 




2 5mAh/I 7V 




SUS316L <r—Z 


A1/SUS304 feMM 


SDS316L ^* — X 




A1/SUS3M Mil 












*— 


mm 


EC/DEC 8Mttl:l 


PC 


EC/EMC Mttl:i 


EC/DEC Mttfclsl 


SF/DEC S»Jt4:l 


ran. 


LiPFs 1-Dmol/l 


LICIU* l.UBOl/1 


LlN(CF»SG») i l.Uioi/1 


t • ftT? f A t /I 

L1BF4 I.OboI/1 


LiBF* 1.0»ol/l 




PP 










v h 


PP 










SSI 














5.8F 


5. OF 


5. OF 


4. 5F 


5.2F 




2.0 —3.3V 


2.0 —4.0V 


2.0 —3.3V 


Z.O —3.3V 


2,0 —3.7V 




20Q 


18Q 


24 Q 


25 Q 


19ft 


bv/3. Bd 


0.22 


0.46 


0.46 


0.59 


0.42 


2.0 —4.0V 


so* -< */b-e 




50*-r^;l/T 








«*70% # 




^S40X ft 







[0 12 3] * * 



AS 


«2 I 


«2 2 


0123 


W24 


6 




IM&ttflA 90it% 


^*«»E 90wt% 






ftftttfU 90*t% 




PVDF 10»t% 


PI 10vt% 


PVDF I0rt% 




PI 10tt% 




WMP 




*— 




















0.3m 




0. 3ia 


0.3m 


0.3m 




35% 


27% 


30% 


47% 


46% 




fSgl2.5ran 












SOMg/cB 1 


23ng/cm* 


3WCH 1 


30b*/cb* 


2596/011* 




SUS304S 


fiNi* v * 


SUS304M 




mi* y * 






SUS304-5T-X 






SUS304y-A 














Li* 














lOeAh 


6.amAh 


5.0nAh 


MaAh 


7.3«Ah 



[0124] Ml 2] 
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31 32 



mm 


W2 6 


«27 


«28 


#12 9 


W30 


013 1 




fi&tt^B 73wtX 




E&tt&B 60wtX 


ffi1££B 73wtX 


- 






KB 17it% 




MJ oUWTT* 


AO l/rt* 


^» 






PVDF lOwtt 




PTFE 10wt% 


PVDF lOwtX 




PTFE lOwtX 




NMP 


< — 


EA 


NMP 


#— 


EA 




£ftKAl~A 


«— 




#flJCKi-A 


«_ 


SUS316L *r—X<hZ± 




l.Oaun 


0.7m 


0.8a 


0.6am 


1.0m 


1.0m 




28% 


8% 


35% 


35X 


35X 






lOanXlOna 


«- 


#— 


tS&12.5i«i 




« — 




5.4F 


5.1F 


2.9F 


3.8F 


G.2F 


6.4F 




3.0mAh/2.0Y 


2.8«Ah/2.0V 


1.6nAh/2.0V 


2.1nAh/2.0V 


2.2«Ah/1.3T 


2.3aAh/1.3V 






— 












PC 








EC/DEC SttfcfcW 


«— 




UC10, 1.0 mol/1 








LiPF. 1.0 bo 1/1 






PP 


*— 






♦— 








- 




PP 








PP 






-* t ^ as 








4.8F 


4. OF 


2.7F 


1.9F 


4.5F 


4. OF 




2.0 —4.0V 




*— 


0 —2. OV 


2.0 —3.3V 


2.2 —3.5V 




S.OmAb 


2,8nAh 


1.6*Ah ! 


l.lnAb 


2.2nAh 


2. 3 .Ah 




27 Q 


38 a 


22 Q 


1SQ 


33Q 


40 Q 


bv/3. 6d 


0.S4 


0.&7 


0.17 




0.64 


0.22 


2.0 -4.0V 


soo -tf 
















S«30X ft 












0.148cm» 


O.lOlca" 


0.126c«* 










54Wh/l 


66Wh/l ! 


36Wh/l 









[0 1 2 5 3 



* * K13] 





012 6 


A27 


BJ2 8 


A2 9 


A3 0 


A3 1 


ft*tm 


mm#m ao*t* 




ftjftttftF 90wtX 




&£#f4A g 0a rtX 






PI lOvtX 


»— 




SO 


HHP lOwtX 






NMP 




















0. In 


^?L«Ni-D 




0.3m 


D.2m 


0.3m 


Uffl 


£*iJf£*0.0BM 


0.3m 




35* 


8X 


35X 


35X 


2 OX 


35% 




lOnaxiOn 






&&12.5ftn 




*&12. 6m 














30*g/ C B* 










SUS304S 




«— 




— — p 


* — 


♦— 






*- 


Li* 






4— 








Li* igjftfi 


o.&nAb 


4.2«Ah 


8.7mAh 




3.5aAb 


10.3a Ah 



[0 12 6] lt*«6©j|iS^jT*S«a|2 l~28Sf 
©Jt«WT**«2 9~3 1 (^^T^J3 ltt*5§BJ(7) 
EDLCO*il«T*5))», W*JS6CC>EDLC(DJt^ 

*JI^J 6 ©fllfigCDE D L c*«B*^«na £ 
^. 

[0127] 

[^Bjco?i*] #589iK:«fc«EDLCtt, Mnmz&H 
S^ISffl/, ftffi(3L i+ ^©iS, «L5-5^^ 

\zmtl, : 6£*C0EDLCO2fg«±OX^;P4 I ^$'^r 
[0 12 8] *^BJ<DEDLC«, n-f>^«J; 



*uoo~ioooo.f, xitfimnnffitf 5 ~ i o o 

OA«S^i, ^«Sitffl^rSjttOEDLCtC#{3*f^ 
3 V O ^ ^ U A* -y ^ 7 y 7<Dm&lZ \ZM&m? TMfBT 

40 #fc:i6j±s-e-sttt)Hfi^;gii,^oiHi±fWWix4=.;i' 
[0ffi(Dffi*^iiiW] 

[01] *^C<t53-f>SEDLC(D-W?;ST»r 

[^©IJiHJ] 

1 : IE® 

2 : 

3 : SUS 3 1 6mtr-Z 
so 4 : S U S 3 1 6 



